Introduction. For CFRP, in the case of thermoplastic resin, 3-D printer technology is applicable based on the fused filament fabrication method (1) . However, in the case of thermosetting resin, an efficient resin impregnation method has not been established although it is possible to arrange the carbon fiber in arbitrary direction by using a tailored fiber placement (TFP) machine (2) .
Authors have developed the electrodeposition resin molding (ERM) method (3) . The ERM method is briefly as follows. The carbon fiber fabric is immersed in the electrodeposition solution which contains polymers having an epoxy group. Applying a current, resin precipitates on the surface of the carbon fiber and is sufficiently impregnated. In this study, the rectangular specimen having a circular hole at the center was fabricated, and the carbon fiber was arranged in the principal stress direction with assuming the tensile load by using TFP machine. The stiffness of the specimen was compared to the specimens whose carbon fiber was unidirectional with and without the hole. Also, the finite element analysis (FEM) was carried out to evaluate the effect of the carbon arrangement of principal stress direction.
Methods. Firstly, the carbon fiber fabric for the CFRP specimens was prepared. The size was set to be 200 × 50 mm. Using TFP machine, the carbon fiber was arranged in the principal stress direction with assuming the tensile load. The carbon fiber fabric was immersed in the electrodeposition solution, and enegized based on our previous research (3) . After resin was impregnated, thermally cured at 240 ºC for 3 h in vacuum. A hole (diameter 10 mm) was drilled at the center of the specimen. That is, three types of specimens were prepared; the specimen with carbon fiber arranged in unidirectional with and without the hole, and the specimen in which carbon fiber was arranged in the principal direction with the hole. For each condition, three specimens were fabricated (n=3).
Secondly, the tensile tests of the specimen were carried out. The displacement of the cross-head was measured. In addition, the video camera strain gauge was also used to measure the strain of the specimen at 50 mm below the center of the hole. The loading speed was set to be 0. 3 mm/sec. Thirdly, the FEM analysis for the tensile test was carried out. Considering the material constant of carbon fiber and resin, the FEM model with carbon fibers arranged in the principal stress direction was built. As the boundary condition, the forced displacement was given. Fig. 1 , the relationships between load-displacement were obtained. The tensile strength of the specimen with carbon fibers arranged in the principal stress direction was 91% of the specimen whose carbon fiber was unidirectional without the hole (Average). Also, the experimental data were simulated by the FEM. The stiffness of the specimens with carbon fiber arranged in unidirectional with and without the hole, and the specimen in which carbon fiber was arranged in the principal direction was 80 %, 75 % and 78 % of the FEM, respectively (Average).
Results. As shown in

